The objective of this paper is to identify the main barriers to sustainable private equity market development in emerging European countries. The cross-country panel data analysis that was used in this paper will focus on the main determinants of the private equity investments over the period 2000-2013. We followed the methodology developed by Gompers and Lerner in order to estimate a panel data model with fixed and random effects. Starting from the existing literature, we analyzed variables that were confirmed by the previous studies and we also introduce new variables, such as the corruption index, uncertainty index, and regulation. The results of our study confirmed the existing hypothesis regarding the barriers to private equity development, such as the unemployment rate, the lack of exit mechanisms due to the low level of market capitalization, and the corruption.
Introduction
The private equity market in Eastern European countries accounted for only 3.4% of the total investments in this sector at the European level in 2016. The Figure 1 shows that the crisis has produced a sharp contraction in the growth of private equity in these countries, from 2.4 billion euros in 2009 to 1.3 billion euros in 2010.
The private equity market in Eastern European countries accounted for only 3.4% of the total investments in this sector at the European level in 2016. The Figure 1 shows that the crisis has produced a sharp contraction in the growth of private equity in these countries, from 2. This research focuses on the evolution of sustainable investments in the private equity market in Eastern Europe. This study has the following objectives: (i) to identify the determinants and the barriers of private equity in emerging Europe; (ii) compare the results that were obtained in this research with those that were reported by the relevant literature in the private equity sector; and, (iii) to describe the main barriers and challenges to developing sustainable private equity markets in Emerging Europe.
A sustainable private equity market is promoting sustainable investments that are socially responsible investments. We aim to analyze a private equity market that is incorporating environmental, social, and governance (ESG) factors into investment decisions. In a sustainable private equity market, during the investment decision, the private equity funds are considering factors, such as the job creation, improving energy savings, improving quality control for the services provided resulting in improving health, and consumer satisfaction.
Most of the previous studies focused on analyzing the determinants of venture capital in developed countries and very few studies have tried to use the same methodology to identify the main barriers for a sustainable private equity market. Furthermore, very few studies cover Eastern European countries.
The results of this work will provide an image of the main factors that have had a decisive influence on the evolution of private equity during the crisis in the Eastern European countries. This research will also make recommendations for Eastern European governments for improving the macroeconomic context of the sustainable private equity market in these countries.
For this study, we have developed a panel-type econometric model that includes variables from private equity literature, such as the unemployment rate or market capitalization, as well as new variables, such as the uncertainty index or productivity. The sustainable development of private equity investments in Emerging European countries is based on the improvement of the fiscal, legal, and regulatory framework that can encourage entrepreneurship, innovation, competitiveness, and long-term employment in these countries.
A sustainable private equity market can represent a financing alternative for companies that are located in Eastern Europe, since the development of these companies is highly dependent on bank financing. The role of private equity is also very important in financing start-ups, as well as in financing big companies. In addition, this type of investment brings both the capital and expertise that are necessary for developing a business and creating sustainable jobs.
Our empirical analysis of panel data consists of estimating fixed effects models and random effects models. The fixed effects models, as well as the random effects models, are set up based on the significance of the variables on the evolution of the private equity market in Eastern European countries. Subsequently, the Hausman test is used to choose the most appropriate model between the fixed effects model and the random effects model. In our research, we group all the relevant emerging European countries in to eight groups, and we used panel data to analyze 112 observations that were collected between 2000 and 2013 in Eastern European countries.
Our study provides three significant contributions to the literature on private equity investments. The first one is that this is one of the first studies to analyze the private equity drivers in Eastern Europe. Most of the studies focus on western countries and also in analyzing the venture capital investments, which is a subcomponent of the private equity investments. The second contribution of our study is that our panel data model has two dimensions: a temporal dimension of the evolution of the investments covering a period of 15 years and a spatial dimension covering eight groups of eastern European countries. We manage to build a reliable database using the information that was provided by the European Venture Capital Association and the Thomson Reuters. Finally, our theoretical analysis, although inspired in previous studies, adds a number of new macroeconomic variables. In particular, it emphasizes that the private equity funds during the investment process take into account variables, such as the corruption index, the uncertainty index, and the regulation, which are very relevant for scaling sustainable private equity markets in emerging Europe. This research is organized as follows: the next section will present the main drivers of the sustainable private equity market in emerging Europe. Afterwards, we will present the main findings of the current literature in relation to the drivers of the venture capital and, in general, of the private equity market. We will describe the methodology and will describe and compare the fixed effects models and random effects models. Section 5 explains the results of our econometrical models and Section 6 concludes the research paper and identifies the main barriers and challenges in developing sustainable private equity markets in Emerging Europe.
The Main Drivers of the Sustainable Private Equity Market in Emerging Europe

The Return Offered by Private Equity Investments Is a Stimulus for Investors
Private equity investments typically offer higher returns than other asset classes, such as listed assets. Table 1 shows that the performances offered by private equity funds were quite high in European countries. Patrick [2] showed that private equity investments offer a higher return than that offered by listed shares thanks to a "non-liquidity" premium of 3.5% -4%, in a study prior to the economic crisis, which is added to the price at which the shares are traded in a company that has been subject to a private equity investment. This "illiquidity" premium is closely linked to a long horizon, generally 10 years, for which private equity investments are made as compared to investments in capital markets with a short horizon (days, and sometimes even hours).
Ljungqvist and Richardson [3] study the performance of the largest institutional investors in private equity in the United States (U.S.) and they considered a sample of 73 funds for a period running between 1981 and 1993. This research argues that the private equity generates excess returns on the order of five to eight percent per annum relative to the aggregate public equity market.
However, the research that was developed by Phalippou and Gottschalg [4] show that a large part of performance is driven by inflated accounting valuation of on-going investments, and we find a bias towards better performing funds in the data. Phalippou and Gottschalg [4] argue that the private equity funds underperform the S&P 500 and this conclusion contradicts the results that were obtained by Ljungqvist and Richardson [3] .
Harris et al. [5] study the private equity performance of nearly over 1400 U.S. buyout and venture capital funds and they compared their results with the listed stocks performance. One of the main conclusions was that the private equity funds being VC fund or LBO funds outperformed the S&P 500 on average with 20% to 27% over a fund's life and more than 3% annually. In Europe, The European Alternative Investment Fund Managers Directive (AFIM) address the regulation of private equity funds and hedge funds. According to this directive, the managers must have minimum capital and use the services of a depositary. They must also set up a valuation procedure that is reviewed by a third party. The European regulator considered that, in 2015, both hedge funds and private equity funds activity were shadow banking, even if they do not belong to the same logic or the same horizon of investment.
In addition, the financial regulation that was introduced by the Basel II and III Agreements for the banking sector and by the Solvency II Directive for insurance groups and European pension funds has endangered the raising of funds for private equity. The capital requirements for financial institutions increase for amounts that were placed in private equity, which can be a constraint for fundraising by financial institutions. Despite these regulatory constraints, financial institutions are still attracted by the profitability that is offered by private equity, particularly by the LBO sector.
The manager of an investment fund that has publicly traded shares in its portfolio must face a fundamental risk that is related to the financial health of the company issuing the shares as well as a market risk. The manager of a private equity fund is very familiar with the company; therefore, the counterparty risk is less important. In addition, the market risk is almost non-existent, because these shares are not listed.
Kevin [7] shows the existence of an information asymmetry related to the private equity investments. Basically, the author considers that the management of a company has more information about the results of the company than a private equity fund. This should trigger a discount in the acquisition price, which would protect the private equity fund in the case of a downside scenario.
Amit et al. [8] studied the ability of private equity funds to reduce the cost of informational asymmetries in selecting and monitoring investments, as well as in choosing the exit strategies. The authors suggest that the managers should be also have a large a stake in the venture in order to reduce the informational asymmetries.
Cumming and MacIntosh [9] pointed that the information asymmetry between the management of the company and the private equity funds is the main decision factor in choosing the exist strategy. The research that was lead by Elisabete et al. [10] and Cumming [11] also showed that the role of the information asymmetry is crucial in building scenarios for exit and returns for the private equity funds.
In the case of divestment, investors are free to choose the exit strategies (IPO, industrial sale, secondary LBO, etc.) and timing (investors have the opportunity to wait for more favorable economic conditions).
The good returns that are offered by private equity investments, particularly in the LBO sector, are also explained by the fact that investors (Limited Partners) and managers (General Partners) are active players throughout the investment period. For example, in the event that the company that is the subject of the private equity investment encounters difficulties due to the economic context, the GP and the LP can actively intervene in its management and help it to reformulate the business plan (this is the concept of a Value Added Investor).
The Management Is a Key Element for the Success of a Private Equity Investment
The role of the management of a company that is the subject of private equity investment has significantly increased during the last crisis. During this period, the qualities of good management were mandatory to set up commercial and economic strategies in order to develop the companies that are not listed on the stock exchange, thus allowing them to develop and increase the investment value.
Private equity investment funds must develop a relationship of trust with the management of the target company. Thus, the managers must consider any intervention on the part of investors to establish the development strategy of the target company as auspicious.
Smith [12] states that the management of the target company should hold shares in the target company, as this will increase the probability to align the interests between the investors and the company's management.
Kaplan et al. [13] show that an investment provides high returns when the interests of the managers and the venture capital funds are aligned. However, their research concludes that the venture capital funds should place more weight in the business than on the management team.
The investors must ensure that the managers are sufficiently motivated to use all of their know-how for business development. The two parties negotiate a management package that defines the role of managers in the company, as well as their remuneration in relation to the degree of success of the investment in order to discuss and meet the expectations of the managers in terms of responsibilities and pecuniary requirements. It is also important to mention that the management package contains reward mechanisms, but also sanctions for managers during the investment period.
The negotiations between the investment fund and the managers of the companies make it possible to establish reward mechanisms for the companies, in the event that they decide to leave the company. In European law, managers' reward mechanisms are represented by share subscription warrants (BSAs), which give the holder the right to acquire one or more shares of a company at a fixed price and for a given period of time. The objective of this mechanism is to reward the management of a company following the achievement of the pre-established objectives, in terms of the profitability of the investment or the operational profitability of the company (EBITDA).
In addition, managers can benefit from preferred shares that are issued to reward them with the payment of dividends, thus limiting the possibilities of increasing their shareholding in the company's share capital. As mentioned above, the management package also includes corrective clauses for managers, such as bad leaver or good leaver, which are included in the Shareholders Agreement. These clauses aim to organize the conditions in which investors buy shares that are held by managers who are leaving the company due to misconduct or resignation.
There is a special category of managers, known as Operating Partners, who are experienced and who are generally chosen for the Board of Directors or the Supervisory Board of the company targeted by private equity investment. They help existing managers to build a long-term vision and define a new business plan. Operating Partners also play a long-term liaison role between the team that defined the strategy and ensured its financing and management of the company, being responsible for the implementation of the strategy.
Several private equity funds have hired famous names, such as Operating Partners or consultants. For example, Louis V Gerstner Jr, former IBM president, became the president of Carlyle in 2007. Another example is Paul O'Neill, former Secretary of State at the US Treasury, who, since then, has become a special advisor for the Blackstone Group.
The Role of Private Equity Investments in Long-Term Job Creation
Most of the time private equity investments take sustainability filters into consideration as these investments stimulate growth for sustainable companies that provide long-term jobs at fair wages while addressing workplace inequalities and risks. The emerging European countries also face an urgent need to provide improved social services to a growing middle class.
However, the information in the report published by Kearney [14] states the opposite. Table 2 shows that the private equity firms in the European Union and the United States of America have had a positive impact on the real economy between 2000-2007, because private equity investments have pursued the rapid development growth of the company, investing heavily both in the R&D sector and in the company's external development, especially internationally, according to this annual report published by Kearney [14] . Table 2 . European Union: annual job dynamics [14] .
2007
Annual Job Dynamics EU mean 2.9%
Private Equity 5.4%
In the European Union between 2000 and 2007, companies in the portfolio of a private equity fund created more jobs than the European average. The ratio was 5.4% to 2.9%, with 5.4% being the growth rate of jobs in privately owned companies as compared to the European average of 2.9%.
Engel and Keilbach [15] show that the target company shows higher employment growth rates once a venture capitalist is involved.
Bertoni et al. [16] state that the VC investments have a positive impact on the growth of employment. The authors focus on the Italian market and they conclude that, in general, after the first round of VC investment, there is a significant impact on the growth of employment for the target company.
The management of the target company, the return on private equity investments, and the long-term job creation, as well as the role of these investments in the financing of the real economy, are key factors that ensure the sustainability of the private equity market.
Literature Review
As described in Table 3 , our research and methodology are inspired by the work of Black and Gilson [17] , Gompers and Lerner [18] , Jeng and Wells [19] , Romain and La Potterie [20] , Félix et al. [21] , and Bernoth and Colavecchio [22] . These research studies mainly focus on the phenomenon of venture capital in developed countries. Our objective is to complete the literature by analyzing the sustainability of the private equity market in European Emerging countries. [17] analyze the main drivers for venture capital investments in the United States. The two authors conclude that a developed stock market is a determining factor in the evolution of venture capital investments, because it can offer to the venture capital funds attractive opportunities to exit from the capital of a company and to obtain interesting returns for their investment.
Black and Gilson
Both of the authors show the existence of a positive and statistically significant correlation between the number of stock market listings (IPOs) in year t and the sum of investments that are made by private equity funds in the United States (US) during the year t + 1. They even condition the development of the venture capital phenomenon to the existence of a dynamic stock market. In this logic, these authors explain the competitive advantage of the United States to attract investment to finance venture capital activity due to the existence of a dynamic stock market (NASDAQ), which offers investors interesting possibilities to leave the capital of a company by an IPO.
Gompers and Lerner [18] study the evolution of venture capital activity on the American continent; however, they take the period 1969-1994 into account. The main variables that they analyze are: the stock market quotations of the previous period, the economic growth of the previous period (expressed as a change in GDP in real terms), the yield on US Treasury securities of the prior period, i.e., the short-term interest rate, and the level of capital gains taxation.
The study that was carried out by these two authors confirms the positive effect of the economic growth of the previous period on the risk capital of the current period. At the same time, they statistically indicate the negative relationship between venture capital and the variables that are represented by the level of taxation on capital gains and the short-term interest rate. However, Gompers and Lerner [18] failed to statistically validate a relationship between the number of stock market quotations in t -1 and the intention of investment funds to raise resources through venture capital activity in t.
In their previously cited study, Gompers and Lerner [18] introduce research and development (R&D) spending in the US public sector. The econometric model, as being significant and having a positive impact on the evolution of venture capital investments in the United States, validates this variable.
For their part, Jeng and Wells [19] take into account a sample of 21 countries during the period 1986-1995 in order to identify the main factors of decisive importance in the evolution of the venture capital phenomenon. These authors analyze the meaning of variables, such as market capitalization and the number of stock market quotations, the rate of economic growth, the rigidity of the labor market, the absolute value of pension funds, and the level of taxation on capital gains. Access to stock market quotations (IPO) is considered by both authors as being the most important factor in the decision-making process of investment funds to raise resources for venture capital activity.
The two authors also consider that the rigidity of the labor market represents an obstacle in the development of venture capital activity. On the other hand, the absolute value of pension funds is also an important factor over time, but it has not been validated for each country. However, they failed to validate a significant relationship between venture capital trends and variables, such as economic growth, market capitalization, and the level of capital gains taxation.
Romain and La Potterie [20] extended the study of previous authors and tried to identify the determining factors of venture capital activity for a sample of 16 countries between 1990 and 2000, countries that were part of the Organisation for Economic Co-operation and Development. The main variables that were used in the econometric model of these two authors are the economic growth rate, the short-term interest rate, the long-term interest rate, the growth rate of R&D expenditure, the number of patents registered, the rigidity of the labor market, and the level of entrepreneurial activity.
The research that was coordinated by Félix et al. [21] focuses on the European continent and analyzes a group of 23 countries over the period 1992-2003. These authors are among the few people who have focused on the European space to understand the main determinants of these investments. In this sense, they have constructed an econometric model that tests variables, such as economic growth rate, long-term interest rate, market capitalization in absolute terms, research and development (R&D) expenditures, unemployment rate, the number of stock market listings, the number of mergers and acquisitions, the write-offs, as well as the share price/book value ratio and the index of entrepreneurial activity.
Félix et al. [21] confirmed the results that were obtained by the previous authors: economic growth and market capitalization have been validated as factors that determine the evolution of venture capital investments on the European continent. The number of stock market listings and the mergers and acquisitions transactions have also had a significant impact on the venture capital phenomenon. The long-term interest rate and the unemployment rate have also been statistically validated as having a positive impact on the venture capital. However, the R&D expenditures, the level of development of the entrepreneurial activity, the share price/book value ratio, and the number of bankruptcies have not been statistically validated in the econometric model of the two authors.
Literature Review for the Private Equity Investments in Eastern Europe
The recent work by Bernoth and Colavecchio [22] Karsai [23] provides an overview of the evolution of the private equity and venture capital markets in Eastern European countries between 2002 and 2008. He speculates on the future of this industry in the region after the crisis. According to him, the decline of the private equity market in the region during the crisis was to be reduced by the large amounts that were raised. In contrast, the author predicted a lack of resources to set up private equity funds during the crisis.
Vătavu [24] also analyzed 79 companies that were listed on the Romanian capital market over the period 2003-2014 and concluded that the financial crisis had a significant impact on their financial performance and that these companies had to change their capital structure and began to avoid using borrowed funds to develop their projects, which was an additional burden for the shareholders.
Diaconu [25] show that the private equity market in Central and Eastern Europe is far from being considered to be a developed market. This research identified the main challenges of this market, such as the modest proportion of innovative companies and the low levels of R&D investments.
Data and Research Methodology
Data
Data on private equity investments was collected for 15 countries in Eastern Europe: Bulgaria, Czech Republic, Poland, Romania, Baltic States (Estonia, Latvia Lithuania), States of the former Yugoslavia (Serbia, Bosnia and Herzegovina, Slovenia, Croatia, FYROM), Ukraine and Hungary, and Slovakia. The initial sample of Eastern European countries had to be reorganized into eight groups of countries, due to the reduced availability of data in the EVCA (European Venture Capital Association) reports. We have set up our own data base by taking the information that was obtained from the Thomson Reuters database concerning private equity activity in Eastern Europe, as well as the annual reports that are produced by the EVCA (European Venture Capital Association).
The sample selected for private equity investments has 112 observations that cover the period 2000-2013 with an annual data frequency.
The database of Eurostat used to collect the independent variables, such as the GDP, in real terms, the interest rate, the unemployment rate, the R&D expenditure, the market capitalization, as well as the productivity (the value added produced by an employee in a year). The corruption index was collected from the cpi.transparency.org database. The variable representing "uncertainty" takes the values of the index developed by Baker et al. in 2013 [26] for Europe. The World Bank's database was mainly used to obtain information regarding the level of legislative and economic regulation for the countries in Eastern Europe.
Research Methodology
In this research paper, we use panel data analysis that includes both a horizontal dimension (i) and a temporal dimension (t). The basic structure for analysis of a panel data regression is the following:
Private equity it = β 0 +β 1 MarketCapitalisation it +β 2 Unemloyement it + β 3 R&D it +β 4 Corruption it +β 6 Uncertainity+β 7 Regulation it (1) t = 1, . . . , 8 and t = 1, . . . , 14
MarketCap-market capitalization for each country. Unemployment-unemployment rate for each country. R&D-public expenditure with R&D. Corruption-corruption index as provided by cpi.transparency.org. Uncertainty-the uncertainty index developed by Baker, Bloom and Devis in 2013 [17] . Regulation-represents the perception index of the government's ability to formulate and implement public policies and regulations that would allow for the development of the private equity sector. Subsequently, we introduce cross-section fixed effects and cross-section random-effects models. The fixed effects model assumes that all the members of the panel have the same variance and that there is no correlation over time neither across, nor within, the members of the panel. The random effects model assumes that the unobserved effect is uncorrelated with each explanatory variable, and both could randomly vary over time and from one country to another. Jeng and Wells [19] argue that the fixed effect estimation provides the best understanding of the evolution of private equity from one country to another; random effects estimation gives a better understanding of the evolution of private equity over time.
As a quality check, we will run the Hausman specification test in order to compare the consistency of fixed effects models and the random effects models in explaining the sustainability of the private equity market in emerging European countries. Table 4 shows that the level of private equity varies from one country to another, with Poland being the one that benefits from most of the private equity investments, with 4.7 billion euros being invested in this sector over the period 2000-2013. The Baltic States place last in the ranking, with only 633 million euros of private equity investments. According to Appendix A, the average annual value of investments that are made in the private equity market in Eastern Europe is 327 million euros. According to Table 4 , the average annual change in the unemployment rate is 10.6% for the period 2000-2013. However, the unemployment rate reaches its lowest level (4.4%) during the same period.
Results and Interpretation
Descriptive Statistics
Correlations
The correlations that are presented in Table 5 provide an initial overview of the relationship between the macroeconomic variables and the institutional variables used in our econometric model. Correlations between the private equity variable and other explanatory variables range from 0.01 to 0.4. However, the private equity variable shows higher correlations with the unemployment rate (0.3) and regulation (−0.3).
We have eliminated the risk of "multi-collinearity" because the level of correlations between the explanatory variables is low, i.e., below 0.5, following the analysis of the matrix of correlations between the variables of our model. Therefore, we did not apply any standard measures to avoid the phenomenon of "multicollinearity" between the values of the exogenous variables of our econometric model. However, the fact that there is a certain level of correlation between the exogenous variables of our econometric model, even if it is weak, is normal, because of the links between the different macroeconomic variables within a given economy. It should be noted that the research that was led by Daude and Stein [27] addresses the issue of "multicollinearity" by grouping the variables that explain the same economic phenomenon. 
Panel Regression Results
After analyzing the results of Tables 6 and 7 , we can conclude that the macroeconomic variables are the ones that most significantly determine the evolution of private equity investments in Eastern Europe. On the other hand, institutional variables, such as uncertainty, corruption, and regulation, also have an impact on the private equity market in Eastern Europe.
Our study shows that market capitalization is a determining factor for private equity in Eastern Europe. It is statistically significant in all estimated models, with both fixed and random effects, as also shown by Black and Gilson [17] .
The nature of the relationship between market capitalization and private equity in Eastern Europe is positive and statistically significant for all of the models estimated in Tables 6 and 7 , confirming the results of the research of Félix et al. [21] . Therefore, we can conclude that the existence of an active and powerful capital market in Eastern Europe can lead to an increase in the volume of private equity.
The variable unemployment rate that we introduced in both fixed and random effects models has a strong negative impact on private equity investments in Eastern Europe, especially for the fixed effects models.
The conclusion of our research confirms the study that was conducted by Félix et al. [21] , since we have shown the existence of a relationship between the labor market in Eastern European countries and the level of development of the private equity market. The values of the t-statistics for each variable are presented in parentheses. The t-statistics values are significant at the following levels: ** significance at 1% and * significance at 5%.
The negative effect of the unemployment rate on private equity in Eastern Europe confirms the fact that private equity investment funds do not worry about the level of the unemployment rate in these countries. Furthermore, this negative relationship shows that an increase in the number of unemployed does not necessarily translate into more entrepreneurs wishing to open their own start-up.
As a result of the estimates that were made in this chapter, we cannot conclude that the R&D expenditure variable is a driver for the evolution of private equity in Eastern Europe. In most estimated models, this variable has not been statistically validated. The most plausible explanation would be that our R&D variable does not correctly reflect innovation. In fact, the research of Romain and La Potterie [20] additionally considered the level of R&D expenditures in the public sector, two new variables in order to capture the effects of innovation, and it was these that showed a positive and statistically significant impact.
We also introduced three institutional variables: corruption, regulation, and the uncertainty index. We consider the first two variables, corruption and regulation, as the binaries (0 or 1).
We can confirm that the corruption is a driving factor for the evolution of private equity and that the corruption negatively influences the decision of a private equity fund to invest in a country in Eastern Europe, according to the results that are presented in Tables 6 and 7 . As a result, one of those countries with a high level of corruption will receive a lower level of private equity investments.
Another institutional variable is represented by the regulation, which, to date, has only been statistically validated in the one case of a model with random effects. We cannot say that there is a significant relationship between the government's ability to formulate and implement public policies and regulations and the evolution of private equity in Eastern Europe.
The regulatory variable has been statistically validated in the random effects model, with a 99% confidence interval. However, the validated relationship is negative, which makes little sense since a private equity investment fund would be more interested in investing in a country where there is a satisfactory level of regulation of the business environment. These results run counter to the existing literature, since Gompers and Lerner [18] cited a positive and statistically significant impact of the level of regulation on private equity in the United States (US).
The uncertainty variable has the most significant impact on the evolution of private equity investments for the random effects models. The relationship between the two variables is paradoxically positive, which contradicts the conclusions of Baker et al. [26] , which show that an increase in uncertainty in the United States determines, on average, a reduction in investments in general.
However, we cannot neglect the fact that the values of the estimated coefficients for both fixed and random effects models are very close to zero. This means that, from an econometric point of view, the impact of the uncertainty variable on private equity is very limited.
The Homogeneity Test-Wald Test
The homogeneity test makes it possible to see whether our model is a usual regression model or a fixed effects model. The results that are presented in Appendix A show the values of the F-Snedecor test and the corresponding probabilities that were obtained after the completion of the Wald homogeneity test. The calculated value of the F test is high and its probabilities are close to zero, which makes us reject the null hypothesis and choose the fixed effects model as being the most appropriate for achieving our regression.
Therefore, we constructed the random effects model from the fixed effects model. In what follows, while using the Hausman test, we will try to understand which of the two models best explains the impact of exogenous variables on the evolution of private equity in Eastern Europe.
Robustness-Hausman test
In this paper, we ran the Hausman specification test in order to compare the consistency of the fixed effects models and random effects models. The null hypothesis of the Hausman test suggests that the coefficients of both estimations with fixed effects, respectively, with random effects that are consistent, but it was found that only the coefficients of the estimation with random effects are more efficient for our model. Hence, the acceptance of the Hausman null hypothesis led us to conclude that the estimation with random effects explains the impact of the independent variables on the evolution of private equity investments in Eastern Europe.
After analyzing the results that were obtained in Appendix B, we can affirm that the estimation with random effects offers the most suggestive probabilities. Therefore, the random effects model allowed for us to validate the majority of the explanatory variables as being statistically significant at different levels of probability. Our econometric simulations allow for us to accept the null hypothesis for most of the models analyzed, which means that the coefficients of the variables of the random effects models are consistent and efficient. We can then notice that for the models: (1); (2); (3); (4); and, (8) the value of the test χ2 is lower than its theoretical level and the probabilities of the distribution are quite high. It can be concluded that the random effects model offers the best probabilities and allows the explanation of the variables influencing the private equity evolution in Eastern Europe in most cases.
Barriers to Sustainable Private Equity Development and Policy Recommendations
Lack of Exit Mechanisms
It is very important to provide the possibility of exit routes, such as a liquid stock market, or a dynamic M&A market, in order to build a private equity ecosystem. Furthermore, the regulations should allow domestic and international capital to flow into and out of companies.
The most active capital markets in Eastern Europe are those of Poland, and then of Hungary and Slovakia. In 2015, the market capitalization of the Warsaw Stock Exchange was larger than Vienna. Despite the crisis, the number of IPOs has steadily increased in recent years in Poland, reaching 872 in 2016. The least active stock markets are those of Ukraine and Lithuania. The liquidity ratio of these stock markets-the volume of trades relative to market capitalization-is less than 11%. In addition, the number of listings to the stock market in Eastern European countries for the period 2000-2014 was 658 in Ukraine, 244 in Latvia, and only 189 in Lithuania.
A recommendation for public policy makers is to take the strategic measures (e.g., the privatization of large state-owned enterprises), regulation measures (e.g., decrease the conditions for listing a company on the stock market), and tax reforms (e.g., lower the tax on re-invested dividends) to develop capital markets, because the capital markets could offer attractive divestment opportunities for private equity funds through the listing of the target companies. Thus, the existence of more developed capital markets in Eastern European countries would be proof of a strong economy, a reason that is likely to attract more private equity investments in these countries.
6.2. Few National Markets Have the Required Sophistication, Scale, and Access Few capital markets in Eastern European countries have the sophistication and scale to provide the opportunity for a private equity environment to develop.
The capital markets in Eastern Europe are immature, as market capitalization represents a small percentage of the GDP of these countries. Our empirical model shows that countries with developed capital markets have benefited more from private equity investments. Eastern European governments should move forward in the process of privatizing large state-owned companies in order to increase the size of the capital markets, and one way of achieving this could be listing them on the stock market. Furthermore, governments should attract more investors in their national stock exchange in order to make them more liquid.
Labour Market Rigidity and Unemployment
On the basis of our empirical findings, the unemployment rate had a strong negative impact on the evolution of private equity investments in Eastern Europe. The negative relationship between both of the variables could reflect the fact that an increase in the number of unemployed persons will not translate into an increase in self-employment which, in turn, would have led to an increase in the demand of private equity investments An important recommendation that could be made is that the lack of employment should be the main concern of policy makers and reversing the unemployment curve should become a priority for any Eastern European government. Private equity investors are very sensitive to the level of unemployment rates in Eastern European countries, according to the results of this research. An increase in the long-term unemployment rate could affect the evolution of private equity investments over a long period of time.
Uncertainty and Regulatory Hurdles Can Make the Private Equity Market More Difficult
According to this research, the uncertainty variable has the most significant impact on the evolution of private equity investments in the case of the random effects models. The uncertainty and regulatory hurdles can take various forms, including a lack of relevant legislation, opacity, or the discretionary nature of existing rules, and over-regulation.
Our recommendation for the policy makers who are interested in facilitating a sustainable development of the private equity market is to benchmark their legal framework against the best practices of the developed private equity markets.
The Lack of Compliance and Corruption Are a Strong Burden for Private Equity Firms
Our econometric results showed that the private equity funds were very sensitive to the existing levels of corruption in Eastern European countries.
Conclusions
The aim of this research was to identify the main challenges in scaling sustainable private equity markets in emerging Europe. The econometric model covers the period 2000-2013 and 112 observations in 15 Eastern European countries.
We introduced new variables, such as corruption and the uncertainty index that was built by Baker et al. [26] . These variables proved to be important factors in explaining the private equity market in Eastern Europe.
Among the exogenous variables that we introduce in our model, two macroeconomic variables (market capitalization and unemployment rate) seem to be the most suggestive for explaining the evolution of private equity in Eastern European countries. The nature of the relationship between market capitalization and the private equity market is positive, while the relationship between the unemployment rate and private equity is negative: therefore, the study of the two variables confirms the hypotheses formulated in the literature. Our empirical model shows that countries with developed capital markets benefit more from private equity investments.
According to our empirical analyses, in Eastern Europe we have a sustainable private equity market and we will continue to have one if the private equity funds will continue to consider during the investment process factors, such as unemployment rate and job creation. The private equity funds are also sensitive to the corruption, to the uncertainty, and the regulatory hurdles. Therefore, the private equity funds have incorporated environmental, social, and governance (ESG) factors into the investment decisions.
As described in Figure 2 , we have identified the main barriers for developing a sustainable private equity market and we have made the following recommendations for Eastern European governments: they must reduce the unemployment rate, reduce uncertainty in the private equity ecosystem, and facilitate the development of financial markets to attract more private equity investments. Our econometric results showed that the private equity funds were very sensitive to the existing levels of corruption in Eastern European countries.
According to our empirical analyses, in Eastern Europe we have a sustainable private equity market and we will continue to have one if the private equity funds will continue to consider during the investment process factors, such as unemployment rate and job creation. The private equity funds are also sensitive to the corruption, to the uncertainty, and the regulatory hurdles. Therefore, the private equity funds have incorporated environmental, social, and governance (ESG) factors into the investment decisions. As described in Figure 2 , we have identified the main barriers for developing a sustainable private equity market and we have made the following recommendations for Eastern European governments: they must reduce the unemployment rate, reduce uncertainty in the private equity ecosystem, and facilitate the development of financial markets to attract more private equity investments. Funding: This research received no external funding.
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